A generic hierarchical screening method for the analysis of microscale refolds using an automated robotic platform.
The refolding of protein derived from inclusion bodies is often characterized by low yields of active protein. The optimization of the refolding step is achieved empirically and consequently is time-consuming slowing process development. An automated robotic platform has been used to develop a dilution refold process-screening platform upon which a hierarchical set of assays rapidly determine optimal refolding conditions at the microscale. This hierarchy allows the simplest, cheapest, and most generic high-throughput assays to first screen for a smaller subset of potentially high-yielding conditions to take forward for analysis by slower, more expensive, or protein specific assays, thus saving resources whilst maximizing information output. An absorbance assay was used to initially screen out aggregating conditions, followed by an intrinsic fluorescence assay of the soluble protein to identify the presence of native-like tertiary structure, which was then confirmed by an activity assay. Results show that fluorescence can be used in conjunction with absorbance to eliminate low-yielding conditions, leaving a significantly reduced set of conditions from which the highest yielding ones can then be identified with slower and often more costly activity or RP-HPLC assays, thus reducing bottlenecks in high-throughput analysis. The microwell-based automated process sequence with generic hierarchical assays was also used to study and minimize the effect on redox potential or misfolding, of oxygenation due to agitation, before demonstrating that the platform can be used to rapidly collect data and evaluate different refolding conditions to speed up the acquisition of process development data in a resource efficient manner.